Regional neuroprotective effects of pentobarbital on ischemia-induced brain damage.
We investigated the neuroprotective effect of pentobarbital, a GABAA receptor-effector, on ischemic neuronal damage in the gerbils. The animals were allowed to survive for 7 days after 10-min ischemia induced by bilateral occlusion of the common carotid arteries. Morphological changes and abnormal calcium accumulation were evaluated in selectively vulnerable areas after ischemia. Pentobarbital (40 mg/kg, IP), administered 30 min prior to ischemia, significantly reduced neuronal cell loss in the neocortex, the striatum, and the hippocampal CA3 sector. However, pentobarbital failed to prevent the damage to the hippocampal CA1 sector and the thalamus. 45Ca autoradiographic study also revealed that a marked calcium accumulation was found in the selectively vulnerable regions after ischemia, which was consistent with the extent of histological neuronal damage. The abnormal calcium accumulation was reduced in the sites corresponding to most of the regions in which the protective effect of pentobarbital was found. The results suggest that ischemia-induced neuronal damage may be partly caused by an imbalance between excitatory and inhibitory input.